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1 INTRODUCTION 
 
Nowadays, the research based on polymer blends 
and polymer-polymer composites has led to an in-
creased interest in compatibilization. There are plen-
ty of studies that have been conducted on the com-
patibilization of blends, using different 
compatibilizers [Chiu et al. 2015, Heino et al. 1997] 
and improving the dispersion and distribution of the 
second phase. The compatibilizer can be concentrat-
ed in the interface between two polymers during 
blending, thus preventing coalescence and resulting 
in better dispersions as well as adhesion between the 
phases [Zhang et al. 2014, Pang et al. 2000]. 
The goal of this study is to examine the crystalline 
microstructure of the PP/PET microfibrillar compo-
sites (MFCs). A polyolefin-based elastomer (POE) 
and POE grafted with maleic anhydride (POE-g-
MA) will be added in a fixed weight percentage dur-
ing extrusion and injection moulding, and it will be 
investigated how this influence crystalline morphol-
ogy. 
This research study will provide better insight into 
the morphological and crystallinity development of 
MFCs during processing [Kuzmanovic et al. 2018].  
2 METHODOLOGY 
 
In this work, PP was used as a matrix and PET as a 
reinforcing element. The samples were prepared in a 
weight ratio of 80/20 PP/PET and POE or POE-g-
MA were added in 6 wt %, while the same PP/PET 
ratio was maintained. The MFCs were prepared by 
extrusion followed by cold drawing and injection 
moulding. Five different samples were prepared: 
non-compatibilized MFC, MFCs with POE and 
POE-g-MA added in the extrusion step (POEEXT and 
POE-g-MAEXT), and MFCs with POE and POE-g-
MA added in the injection moulding step (POEIM 
and POE-g-MAIM). 
To study the crystalline morphology in compo-
sites scanning electron microscopy (SEM) was used. 
The amorphous phase of the PP and PET was chem-
ically etched in a solution H2SO4–H3PO4–KMnO4 at 
70ºC for 5–6 h. Small angle light scattering (SALS) 
was performed to determine the PP crystal size in 
MFC samples.  
3 RESULTS 
 
High magnification SEM experiments were carried 
out to investigate the location of the rubber and 
compatibilizer, formation of PET fibrils and their in-
fluence on PP spherulites growth.  
In Figure 1A it can be noticed a spherulite struc-
ture around the hole of etched PET fibril in MFC 
sample. This would indicate that α-crystals are pre-
sent in the composite. However, it is challenging to 
discuss the orientation of the lamellae in the compo-
sites, as SEM is not considered as a technique for 
such examinations. It seems that the random orienta-
tion of lamellae exists in the sample POEEXT shown 
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ABSTRACT: The main goal of this research is to study the development of crystalline morphology of micro-
fibrillar composites (MFCs) based on polypropylene (PP) and poly(ethylene terephthalate) (PET), by adding a 
functional compatibilizer and a non-functional rubber in two different steps in the processing sequence. The 
MFCs were prepared at a weight ratio of 80/20 PP/PET by twin screw extrusion followed by cold drawing and 
injection moulding. The non-functionalized polyolefin-based elastomer (POE) and the functional compatibil-
izer (i.e. POE grafted with maleic anhydride (POE-g-MA)) were added in a fixed weight percentage at two 
stages: during extrusion or during injection moulding. The morphology observations showed differences in 
crystalline structure, and the PP spherulite size was reduced in all MFCs due to the presence of PET fibrils. 
in micrograph 1B. Furthermore, Friedrich et al. 2002 
explained that the organization of lamellae depends 
on how close the crystallites are to the surface of the 
microfibril. In the bulk polymer, the lamellae are 
randomly dispersed with no preferred direction of 
orientation, which could confirm our previous 
statement. On the other hand, several research stud-
ies [Fridrich et al. 2002, Quan et al. 2005, Li et al. 
2004] have been conducted within the same or simi-
lar compositions (PP/PET, LDPE/PET) and they 
have been shown the lamellae orientation in a nor-




Figure 1. SEM micrographs of cryogenically fractured surface 
under liquid nitrogen of the injection moulded samples: (A) 
MFC (spherulite around fibril hole); (B) POEEXT (randomly 
oriented lamellae); (C) POE-g-MAEXT (non-reacted compatibil-
izer particles dispersed into matrix); (D) POEIM (rubber located 
at the interface); (E) POEIM (spherulite orientation around the 
fibril hole); and (F) POE-g-MAIM (compatibilizer particles lo-
cated at the interface) [Kuzmanovic et al. 2018] 
 
POE-g-MAEXT represented in micrograph 1C 
shows a well dispersed and distributed PET fibrils 
which will have a strong influence on PP matrix. 
The functionalized rubber compatibilizer is more 
prone to migrate through interface than the rubber. 
This is confirmed by micrographs 1D and 1F, which 
indicate the difference in rubber location versus 
compatibilizer.  
SALS experiments showed a decrease in spheru-
lite size of PP in MFCs containing rubber and com-
patibilizer, peculiarly in the case of POE-g-MAEXT 
where the average size was found to be 4.2 µm. 
4 CONCLUSION 
In this work, it has been shown that the spherulite 
structure was present in most of the MFC samples. A 
random orientation of the lamellae was noted in bulk 
polymer and some spherulite orientation around the 
fibril holes. PP spherulite size was lower in all MFC 
samples, indicating that both PET fibrils and POE 
particles may act as heterogeneous nucleating points 
for the PP matrix. 
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